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CLAIMS 

I I What is claimed is: 

Claim 1: Sbr use in an instmction processor that executes instructions included in a 

2 predetermined insbuction set at an execution rate determined by a system clock signal, a 

3 synchronous instructicOT^peline, comprising: 

4 a pipeline executioiNnrcuit to process a first predetermined number of instructions 
_ 5 simultaneously, each of said firs^Rredetermined number of instructions being in a respectively 
5 6 different stage of execution within smli^ipeline execution circuit, instructions being capable of 
m 7 advancing to a next stage of execution\within said pipeline execution circuit at a time 
2' 8 determined by the system clock signal; and 

n 9 a pipeline fetch circuit coupled to said pip^e execution circuit to process a second 

2 10 predetermined number of instructions simultaneouslj^Neach of said second predetermined 

CI 11 number of instructions being in a respectively different stageW processing within said pipeline 

W 12 fetch circuit, an instruction being capable of advancing to a next s^ge of execution within said 

13 pipeline fetch circuit at a time determined by the system clock signaPand independently of the 

"14 times at which instructions advance to a next stage of execution within sai^ipeline execution 

15 circuit. \ 

1 Claim 2; The synchronous instruction pipeline of Claim 1, wherein said pipeline fetch 

2 circuit includes an instruction queue to store a predetermined maximum number of the 

3 instructions that are each ready to be processed by said pipeline fetch circuit. 

1 Claim 3: The synchronous instruction pipeline of Claim 1, wherein said pipeline fetch 

2 circuit includes a pre-decode logic circuit to generate pre-decode signals for an instruction that 

3 is in a pre-decode stage of processing within said pipeline fetch circuit, and wherein an 

4 instruction can enter said pre-decode stage of processing independently of the movement of 
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5 instmctions through said pipeline execution circuit. 

1 Claim 4: The synchronous instruction pipeline of Claim 3, wherein said pipeline fetch 

2 circuit includes a decode logic circuit coupled to said pre-decode logic circuit to generate 

3 decode signals for an instruction that is in a decode stage of processing within said pipeline 

4 fetch circuit, and wherein an instruction can enter said decode stage of processing from said 

5 pre-decode stage of processing independently of the movement of instructions through said 

6 pipeline execution circuit. 

% 1 Claim 5: The synchronous instruction pipeline of Claim 4, wherein said pipelme fetch 

2 circuit includes a first selection circuit coupled to said pre-decode logic circuit to allow an 

y 

O 3 instruction to be received by said pre-decode logic circuit at a time determined by the system 

U 4 clock signal if said decode logic circuit is available to accept an instruction currently being 

5 executed by said pre-decode logic circuit. 

m 

O 1 Claim 6: The synchronous instruction pipeline of Claim 5, wherein said pipeline fetch 

2 circuit includes a second selection circuit coupled to said decode logic circuit to allow an 

3 instruction to enter said decode stage of execution at a time determined by the system clock 

4 signal if said decode logic circuit is not processing another instruction. 

Q^yi Claim 7: The....,4jjnc^ instruction pipeline of Claim 1, wherein said pipeline 

2 execution circuit includesa'tnici^code-controlled sequencer to control execution of extended 

3 stages of execution of extended-mode"&ne§of the instructions, wherein during said extended 

4 stages of execution, ones of the instructions bdn^^e^^uted by said pipeline execution circuit 

5 are not advancing to a next stage of execution within s&id^ipeline execution circuit, and 

6 wherein said first selection circuit includes a control circuit to allow'^ai^histruction to enter said 

7 pre-decode stage of processing while said extended-mode ones of theln^tructions are not 

8 advancing to a next stage of execution within said pipeline execution circuit. X,^^ 
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Claim 8: use in an instruction processor that executes instructions of a machine 

2 instruction set, a sjoiish-onous pipeline system comprising: 

3 a plurality of exiscution logic sections, each of said execution logic sections being 

4 coupled to at least one res^siective other one of said execution logic sections, each of said 

5 execution logic sections to p^orm a predetermined stage of execution of any of the 

6 instructions, and whereby each of s^ execution logic sections is capable of receiving a new 

7 instruction to process at predetermined th^e increments; and 

8 a plurality of fetch logic sections wherein at least one of said plurality of fetch logic 

9 sections is coupled to at least one of said pluraH^ of execution logic sections, each of said 

10 fetch logic sections being coupled to at least one\espective other one of said fetch logic 

11 sections, each of said fetch logic sections to perform a predetermined pre-execution stage of 

12 instruction execution, each of said fetch logic sections bfemg capable of receiving a new 

13 instruction to process at said predetermmed time increments and m a manner that is 

14 independent of whether any of said plurality of execution logic\ections receives a new 

1 5 instruction to process. 
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Claim 9: THe synchronous pipeline system of Claim 8, and further including a select 
circuit coupled to ohe of said plurality of fetch logic sections to allow any instruction to be 
passed between first and. second ones of said plurality of fetch logic sections at said 
predetermined time incrementlfi^aid second one of said plurality of fetch logic sections is not 
executing an instruction prior to sai^redet^rmined time increment. 



Claim 10; The synchronous pipelin^ syst^^of jClaim 9, wherein said select circuit includes 
a control circuit to further allow any nstitretidnbs^ passed between said first and second 
ones of said plurality of fetch logic sections at said predkermined time increment if said second 
one of said plurality of fetch logic sections is executb^g an instruction while a third 
predetermined one of said plurality of fetch logic sections is not^ecuting an instruction. 
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1 Claim 11: The synchitonous pipeline system of Claim 9, wherein said select circuit includes 

2 a control circuit to allow any instruction to be passed between said first and second ones of 

3 said plurality of fetch logict sections at said predetermined time increment if prior to said 

4 predetermined time incremen\ a predetermined one of said plurality of execution logic sections 

5 is performing a predetermined mnction. 

1 Claim 12: The synchronous pipeli^ie system of Claim 9, and further including a second 

2 select circuit coupled to said second one of said plurality of fetch logic sections to allow any 

3 instruction to be passed between said second one and a third one of said plurality of fetch logic 

4 sections at said predetermined time i^f^ment if said third one of said plurality of fetch logic 

5 sections is not executing an instruction miohto said predetermined time increment. 

1 Clam 13: The synchronous pipeline sWem of Claim 8, and further including a microcode 

2 controlled logic section coupled to at least one of said execution logic sections to insert 

3 additional extended stages of instruction execution for each of predetermined ones of the 

4 instructions that are extended-mode instructions, and whereby said each of said fetch logic 

5 sections include circuits to allow a new instruction to be received by one or more of said fetch 

6 logic sections at said predetermined time increments during said additional extended stages of 

7 instruction execution if each of said fetch logic sections is not akeady processing one of the 

8 instructions. \ 

Claim 14: iFeimse in an instruction processor having a synchronous instruction pipeline 

2 that executes instructions^ar'a"s:aJe detennined by a system clock, the instruction pipeline 

3 including a predetermined number ofe5Je€ution logic sections coupled to each other in 

4 sequence, each to perform a respectively different stag&^-oCexecution on any instruction, and a 

5 predetermined number of fetch logic sections coupled to eaclT^otlier in sequence, each to 

6 perform a respectively different stage of pre-execution on any instruction/^nd^herein at least 
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^of the fetch logic sections is coupled to at least one of the execution logic sections, a 
method ^processing instructions, comprising the steps of 

(a) processing a respective one of the instructions by each of the execution logic 
sections for a first prfe^etermined time period; 

(b) allowing o'h^^ of the execution logic sections to each pass said respective one of 
the instruction to another c^tH^ed one of the execution logic sections after said first 
predetermined time period elapses; 

(c) allowing at least one of the>eMcution logic sections to retain said respective 
instruction for longer than said first predeterniinea'time period; and 

(d) allowing ones of the fetch logic sectionsfe^h to begin processing a respective 
instruction during a subsequent predetermined time period is subsequent to said first 
predetermined time period if said each of the fetch logic sectioh^was not processing a 
respective instruction during said first predetermined time period. 



1 Claim 15: Th^ method of Claim 14, wherein one of the execution logic sections is a 

2 microcode controUeo. sequencer, and wherein step (c) includes the step of allowing said 

3 microcode controlled sequencer to retain said respective instruction for the purpose of 

4 performing additional extraded-mode execution cycles for said respective instruction. 



1 Claim 16: The method of Claim 

2 logic to retrieve instruction operani 

3 includes the step of allowing said oriif 

4 instruction so that a time period th 

5 utilized to retrieve an operand requirl 



^4, ^herein one of the execution logic sections includes 
reqoited to execute an instruction, and wherein step (c) 
the exjpcution logic sections to retain said respective 
s Danger than said predetermined time period may be 
d for ex^ution of said respective instruction. 



1 Claim 17: The method of Claim 14, wherein \tep (d) includes the step of allov^dng a 

2 predetermined one of the fetch logic sections to begin decode processing of a respective 

3 instruction after said predetermined time period elapses if\aid each of the fetch logic sections 
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4 was not processing a respectiveyinstruction during said predetermined time period. 

1 Claim 18; The method of Clmn 14, and further including the step of: 

2 (e) allowing a predetemiined one of the fetch logic sections to retrieve additional 

3 instructions to prepare for executing^ said fetched instructions. 

1 Claim 19: The method of Claim \8, wherein step (e) is repeated until a predetermined 

2 maximum number of instructions is retnT?;*^ and irrespective of whether any other of the fetch 

3 logic sections or the execution logic sec^brfs^gins processing another instruction during any 
% 4 subsequent predetermined time period/ tr\at i^ subsequent to said first predetermined time 
2 5 period. 

U 1 Claim 20: The method of Claim 14, and iirther including the steps of 

(e) allovwng ones of the fetch logic sections to begin processing a respective 
instruction during an additional subsequent preoetermined time period if said each of said fetch 
logic sections was not processing a respective instruction during the most recently elapsed 
predetermined time period; and 

(f) repeating step (e) until said each ol^said fetch logic sections is processing a 
respective instruction. 
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